Six podocarpane-type trinorditerpenes were isolated from the bark of Taiwania cryptomerioides. Their structures, 14-hydroxy-13-methoxy-8,11,13-podocarpatrien-7-one (1), 13-hydroxy-12-methoxy-8,11,13-podocarpatriene (2), 12-hydroxy-13-methoxy-8,11,13-podocarpatriene (3), 14-hydroxy-13-methoxy-8,11,13-podocarpatriene (4), 13-hydroxy-8,11,13-podocarpatriene (5), and 13,14-dihydroxy-8,11 ,13-podocarpatrien-7-one (6), were determined principally from spectral evidence.
Taiwania cryptomerioides HAYATA (Taxodiaceae) is an economically important tree species indigenous to Taiwan and Taiwania is one of the most decay-resistant species in the country. We have previously investigated the chemical components of its heartwood [1] [2] [3] [4] and bark, [5] [6] [7] and found various sesquiterpenes, lignans, and abietane-type diterpenes. Kamil 8) has described the bisflavones found in its leaves. Recently, many other compounds have been obtained from its leaves, including several with novel structural skeletons as described by Lin. [9] [10] [11] [12] A podocarpane-type trinorditerpene 1b,13,14-trihydroxy-8,11,13-podocarpatriene-7-one 12) was isolated for the first time from this plant. Because many interesting novel skeletal components have been reported, we were encouraged to study the chemical constituents of its bark again. We report here six new podocarpane-type trinorditerpenes, 1-6, 14-hydroxy-13-methoxy-8,11,13-podocarpatrien-7-one (1), 13-hydroxy-12-methoxy-8,11,13-podocarpatriene (2), 12-hydroxy-13-methoxy-8,11,13-podocarpatriene (3), 14-hydroxy-13-methoxy-8,11,13-podocarpatriene (4), 13-hydroxy-8,11,13-podocarpatriene (5), and 13,14-dihydroxy-8,11,13-podocarpatrien-7-one (6) .
The molecular formula of compound 1 was established as C 18 (Table 2 ) data of 1 with that of the known 1b,13,14-trihydroxy-8,11,13-podocarpatrien-7-one (7), 12) suggests that 1 possesses the same skeletal structure. Three of six aromatic carbon signals appear at lower field, d 148.5, 146.5 and 153.1, and those signals were assigned to C-9, 12) C-13, and C-14, respectively. The singlet at d C 12.98 indicates a hydrogen bond between a hydroxyl (C-14) and a carbonyl (C-7) group. 12, 13) H-NMR spectrum indicated that 2 is also a tricyclic dehydropodocarpane skeleton diterpenoid with substitution at both C-12 and C-13. An H b -1 signal, indicating a dehydropodocarpane molecule, was also observed at d 2.18 (br d, Jϭ13.6 Hz). Three downfield 13 C-NMR signals at d 141.9, 143.1 and 144.6 (Table 2) were assigned as C-9, C-13 and C-12, respectively. C-12 and C-13 are phenyl carbons bond to oxygen; the connected groups are a hydroxyl (an exchangeable br s at d 5.40) and a methoxyl (d H 3.83; d C 55.8).
The phenyl proton at d 6.72 exhibited an NOE correlation with H b -1 and with the methoxyl group. This evidence confirms the methoxyl group connecting at C-12. The 13 C-NMR and HMBC data, in addition to the above evidence, show that 2 is 13-hydroxy-12-methoxy-8,11,13-podocarpatriene. Our identification of compound 2 is the first time it has been isolated from a natural source, although it has been synthesized from abietic acid (8). 17) Compound 3 has a tricyclic diterpenoid skeleton similar to that of 2, as indicated by the presence in the 1 H-NMR spectrum of four singlet methyl groups at d 0.89, 0.92, 1.14 and 3.81 and the appearance of two singlet phenyl protons at d 6.48 and 6.81. The molecular formula C 18 H 26 O 2 , based on HR-MS, indicated that 3 is an isomer of 2. ). It has a tricyclic diterpenoid skeleton similar to that of 3 as indicated by the presence in the 1 H-NMR spectrum (Table 1) 17) has synthesized this compound from abietic acid (8) .
Compound 6 has the formula C 17 H 22 O 3 , based on HR-MS and 13 C-NMR data ( Hz, H b -1), indicate that the hydroxyl groups are located at C-13 and C-14. Therefore, the structure of 6 is 13,14-dihydroxy-8,11,13-podocarpatrien-7-one. The results of HMBC and NOESY experiments confirmed the assigned structure.
Experimental General Experimental Procedures
Melting points were determined with a Yanagimoto micromelting point apparatus and are uncorrected. IR spectra were recorded on a Perkin-Elmer 781 spectrophotometer.
1 H-and 13 C-NMR spectra were obtained on a Bruker AM-300 at 300 and 75 MHz in CDCl 3 with tetramethylsilane (TMS) as an internal standard. EI-MS, FAB-MS, UV, and specific rotations were recorded on a JEOL JMS-HX 300, a JOEL JMS-HX 110, a Hitachi S-3200 spectrometer, and a JASCO DIP-180 digital polarimeter, respectively. Extracts were chromatographed on silica gel (Merck 3374, 70-230 mesh).
Plant Material The bark of T. cryptomerioides was collected in TaiChun, Taiwan, in 1996. The plant material was identified by Mr. Muh-Tsuen Gun, formerly a technician of the Department of Botany, National Taiwan University. A voucher specimen has been deposited at the Herbarium of the Department of Botany of the National Taiwan University, Taipei, Taiwan.
Extraction and Isolation Air-dried of bark of T. cryptomerioides (12 kg) was extracted three times with acetone (60 l) at room temperature (7 d per extraction). The acetone extract was evaporated in vacuo to leave a black residue which was suspended in H 2 O (8 l), and then partitioned (3ϫ) with 1 l of ethyl acetate. The EtOAc fraction (360 g) was chromatographed on silica gel using a mixture of n-hexane and EtOAc of increasing polarity as eluent and further purified by HPLC, eluting with CH 2 Cl 2 : EtOAc (50 : 1). Six components, 14-hydroxy-13-methoxy-8,11,13-podocarpatrien-7-one (1) (2.4 mg), 13-hydroxy-12-methoxy-8,11,13-podocarpatriene (2) (4.2 mg), 12-hydroxy-13-methoxy-8,11,13-podocarpatriene (3) (2.6 mg), 14-hydroxy-13-methoxy-8,11,13-podocarpatriene (4) (5 mg), 13-hydroxy-8,11,13-podocarpatriene (5) (5.3 mg), and 13,14-dihydroxy-8,11,13-podocarpatrien-7-one (6) (3.5 mg) were obtained in pure form.
14-Hydroxy-13-methoxy-8,11,13-podocarpatrien-7-one (1) 1 H-NMR, see Table 1 , and 13 C-NMR, see Table 2 
